Objective: With the increased survival rate of cancer patients, positive changes in health behaviors, including smoking cessation, are becoming progressively more important. While studies in the general population have demonstrated the beneficial effects of high perceived support of smoking cessation and continuing abstinence, few studies have addressed such issues in cancer survivors. We examined the factors related to continued smoking among cancer survivors with specific attention given to the role of perceived social support. Methods: A nationwide, multicenter survey was conducted with 1956 cancer patients. Smoking status at the time of diagnosis and at the time of survey, and perceived social support, as measured by the Duke-UNC Functional Social Support Questionnaire, were collected by self-reported questionnaire. Results: Among 493 participants who were smoking at the time of cancer diagnosis, 131 (26.6%) were continued smokers at the time of survey. In a multivariate logistic regression analysis, current alcohol consumption (odds ratio, 3.29; 95% confidence interval, 1.91 -5.65), early cancer stage (P for trend , 0.01), lung cancer diagnosis (odds ratio, 0.41; 95% confidence interval, 0.19 -0.88), and high perceived social support (odds ratio, 0.59; 95% confidence interval, 0.37 -0.96) showed significant associations with continued smoking. Conclusions: Cancer survivors with low perceived social support were more likely to continue smoking. Our study suggests that perceived social support may be an important factor for smoking cessation and maintenance of smoking cessation in this population.
INTRODUCTION
With early detection and improvements in treatment, cancer survivors can live longer than ever before. However, they are still at an increased risk for recurrence, second primary cancers, late effects of treatment and other chronic health illnesses (1) . Multidisciplinary care approaches are required to address risks that could increase morbidity. Positive changes in health behaviors, including smoking cessation, are increasingly important for these patients.
Smoking cessation after cancer diagnosis is a critical component of health management in survivorship care.
Continued smoking after cancer diagnosis is associated with poor response to cancer treatment (2, 3) and increased morbidity and mortality (3, 4) . It also increases the risk of recurrence and secondary cancer (2, 5, 6) , and decreases the quality of life (7) .
Although awareness of the risks associated with continued smoking is growing, the smoking rate of cancer survivors is still high. According to the National Health Interview Survey 1998 -2001 in the USA, the smoking rate of cancer survivors was estimated to be about 20% and was not different from that of the general adult population. In cancer survivors under 40 years old, the rate was 42.6%. Other studies in patients with head and neck or lung cancers reported that smoking cessation rates varied from 22 to 69% (8) . In South Korea, smoking is decreasing, but still very common among male. In the late 1980s, more than 70% of adult Korean men were smokers, and although that proportion has recently decreased, a 2005 national survey showed that over 50% still smoked. And previous study reported that smoking accounted for approximately 30% of all causes of death, as well as 37% of cancer death in Korean men, respectively (9) .
To identify predictors of continued smoking in cancer survivors, many studies have been conducted. According to those studies, female sex (8, 10) , young age (3, 10, 11) , low income (12) , divorce or lack of spouse (11) , early cancer stage (3, 13, 14) , high numbers of co-morbid conditions (15) , high nicotine dependency (11, 15) and less intensive treatment (6) were all associated with continued smoking after cancer diagnosis. However, these studies primarily focused on socio-demographic (3, 8, 11, 12) and medical factors (3,13 -15) of cancer survivors and were executed in specific cancer patient subsets, such as head and neck cancer or lung cancer patients (3, (13) (14) (15) .
Social support is made up of two categories: objective support and subjective support (16) . Objective social support refers to the existence of family, friends and other social networks within an individual's environment and the instrumental support received; however, perceived social support-also called subjective social support-is the perception of the availability and adequacy of support from intimate relationships and satisfaction with the amount and quality of support. Therefore, perceived social support represents emotional aspects, whereas objective social support represents social structure and social network size.
Previous studies (17 -20) of the general population have demonstrated the beneficial effect of high perceived support with regard to smoking cessation and continuing abstinence (19) (20) (21) (22) (23) (24) (25) . In the US Public Health Service-sponsored Clinical Practice Guideline for Treating Tobacco Use and Dependence 2008 Update (26) , social support is emphasized for the intervention of smoking cessation. However, in cancer survivors, few studies have addressed the relationship between social support and smoking. The presence of smokers in an individual's social network (3, 6, 27) has been suggested as a barrier to smoking cessation. However, these studies mainly focused on objective social support (6, 13, 27) and analyzed survivors of selected cancer types (3, 14) .
In our nationwide cross-sectional study, we examined the factors related to continued smoking among cancer survivors with various cancer types, paying close attention to the role of perceived social support.
PATIENTS AND METHODS

PARTICIPANTS AND PROCEDURES
This study was based on the 2009 national survey to examine the experiences of cancer survivors in South Korea, which was part of the annual nationwide survey executed by the Korean National Cancer Center since 2008 (28 -34) . This survey in 2009 asked about experiences of cancer survivors, factors involved in hospital selection and experience on medical service. Baseline data about demographic, socioeconomic and medical factors were included in the survey.
Study participants were recruited from the National Cancer Center and another nine regional cancer centers in South Korea. Patients were included in this study if they were older than 18 years of age, used the inpatient or outpatient facilities of at least one of these 10 cancer centers and agreed to participate.
We used the quota-sampling method so that patients with cancer types common to Koreans, corresponding to different gender and ages were represented as fairly as possible. It was employed as follows: for each center, the aim was to recruit about 200 patients-about 80% of 6 major types of cancer (stomach, lung, liver, colorectal, breast and cervical cancer) in Koreans and about 20% of other types were to be included. Pilot surveys performed in each participating cancer center found no problem with patient understanding of the questions or with face or content validity of the questionnaires.
Cancer patients who gave written informed consent to participate were asked to complete the study questionnaire without assistance, if possible. When assistance was needed (e.g. due to low visual acuity), the surveyors helped the patients complete the survey. Over a period of 2 months, a total of 1956 cancer patients from the 10 cancer centers completed the questionnaire.
In addition to the survey, the medical records of the participants were reviewed to obtain histological and Surveillance Epidemiology and End Results (SEER) stage information. This study was approved by the Institutional Review Board of the National Cancer Center.
For this specific study, we included the participants who were smoking at the cancer diagnosis. Non-smokers or past smokers who had quit smoking before the cancer diagnosis were excluded from our study.
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MEASUREMENTS
The questionnaire included (i) questions regarding smoking behavior status at the time of diagnosis and at the time of survey, (ii) questions regarding perceived social support and (iii) questions regarding demographic, socioeconomic and medical factors. We classified the smoking status at the time of survey using three categories: (i) non-smoker, (ii) past smoker and (iii) current smoker. Past smokers were asked the age at which they quit smoking, whether they quit smoking before or after cancer diagnosis and the amount that they smoked (number of cigarettes per day) before quitting. Current smokers were asked the age of smoking initiation and the amount of current smoking (number of cigarettes per day). Past smokers who quit smoking after cancer diagnosis and current smokers were included in the analysis as they were those who smoked at the time of diagnosis, and regarded as quitter and continued smoker, respectively.
To measure the perceived social support, the DUKE-UNC Functional Social Support Questionnaire (FSSQ) (35) was used. It was developed to measure an individual's perception of the amount and type of personal social support and comprises two sub-scales (i.e. affective support and confidant support) and three single items. Affective support (three items) relates to the more emotional forms of support or caring, such as feeling valued and loved (i.e. 'I get love and affection'). Confidant support (five items) reflects aspects of a relationship in which important life matters are discussed and shared (i.e. 'I get chances to talk with someone about money matters'). The psychometric validity of the Korean version of the DUKE-UNC FSSQ was previously reported to be satisfactory (Cronbach's alpha ¼ 0.89) (36) . For our analysis, we used a single 8-item scale, as a factor analysis of our dataset suggested the use of a single factor model (data not shown), and such an approach was used previously (35, 37, 38) . The 8-item scale yields a single total support score, ranging between 8 and 40. Responses to each item were scored on a 1 ('much less than I would like'), 2 ('less than I would like'), 3 ('some, but would like more'), 4 ('almost as much as I would like') and 5 ('as much as I would like') scale, and higher total scores reflected higher perceived social support. Cronbach's alpha for this scale with our data was 0.84.
Questionnaire also collected information regarding demographic, socioeconomic and medical factors which is known to be associated with smoking behaviors, including age (10), time since diagnosis (39), sex (10), marital status (11), health insurance status (1), education level (15), monthly income (27) and alcohol consumption (8) .
We also classified alcohol consumption status at the time of survey using three categories: (i) current drinker, (ii) past drinker and (iii) never drinker. But, we combined 'past drinker' and 'never drinker' into 'non-drinker' for the analysis.
National Health Insurance in Korea is a mandatory social insurance that provides universal coverage to virtually all Korean people except for Medicaid beneficiaries in the lowest income bracket (approximately 3% of the Korean population). In Korea, most medical services are provided by private healthcare providers on a fee-for-service basis which is then reimbursed by the National Health Insurance Corporation, a single payer.
STATISTICAL ANALYSIS
Basal demographic characteristics are presented as the frequency, mean and standard deviation (SD). Differences between the continued smoking group and the quitter group were examined by Student's t-tests and x 2 tests for continuous and categorical variables, respectively. Since DUKE-UNC FSSQ scores did not follow a normal distribution, a Wilcoxon rank-sum test was used for comparison between the two groups.
Hierarchical multivariate logistic regression analyses were conducted to determine the association between perceived social support and continued smoking. Variables for multivariate analyses were selected by two criteria: (i) variables which were known to be strongly associated with smoking behavior, regardless of statistical significance in univariate analysis and (ii) variables which showed the P value ,0.2 in univariate analysis. In model 1, we included demographic and clinical variables, only, without inclusion of the level of perceived social support. Of note, we dichotomized cancer types into 'lung cancer' and 'others', as lung cancer is the cancer in which potential role of smoking in pathogenesis is most widely perceived by patients and general public (40 -42) . In model 2, we further included the level of perceived social support, which was dichotomized at the median value of the total score distribution of the participants (i.e. cut point of 31). The model fit of the two models was compared by an area under the curve (AUC) analysis.
All analyses were performed using STATA 11.2 (STATA Corp, Houston, TX, USA), and statistical significance was defined as a two-tailed P value of 0.05.
RESULTS
BASELINE CHARACTERISTICS OF THE PARTICIPANTS
Of the 1956 responders to our questionnaire, 493 (25.2%) cancer survivors who were smoking at the time of cancer diagnosis were included in the analysis (Fig. 1) .
The mean age of the participants was 59.10 (SD, +11.1) years old, and the mean duration since diagnosis was 2.4 (SD, +3.1) years. Most of the participants were outpatients (87.8%), male (91.9%), married (85.0%) and graduated high school or above (74.8%). There were 93 (18.8%) individuals who were current drinkers. Stomach cancer was the most common cancer in the participants (30.2%), followed by lung cancer (17.9%), and colon cancer (14.6%) ( Table 1) .
FACTORS ASSOCIATED WITH SMOKING CESSATION AFTER CANCER DIAGNOSIS
Among the 493 cancer survivors, 131 (26.6%) were continued smokers at the time of survey (Fig. 1) . The mean age (58.3 versus 59.4 years old, P ¼ 0.31) and time since diagnosis (2.4 versus 2.4 years, P ¼ 0.97) between the continued smoker group and the quitters group were not significantly different. There were significant differences between the two groups with respect to sex, marital status, alcohol consumption, cancer stage, cancer type and perceived social support (Table 1) . Table 2 shows the comparison of perceived social support between the continued smoker group and the quitters group. With respect to confidant support, only one ('chances to talk to someone about problems at work or with my housework') was significantly different between the two groups. However, all of affective support items and the total 8-item scores were significantly lower in the continued smoking group.
In (Table 3) . When perceived social support was added to the model (Model 2), cancer survivors with higher perceived social support were less likely to be current smokers (aOR, 0.54; 95% CI, 0.35 -0.81). This model showed a significantly increased model fit (AUC, 0.744 for model 2 versus 0.739 for model 1, P ¼ 0.027). Thus, perceived social support was an independent predictor of continued smoking in cancer survivors. Estimates for other demographic and clinical variables were similar in both models.
DISCUSSION
To our knowledge, this is the first study to examine the relationship between perceived social support and continued smoking in cancer survivors with a full range of cancer types. The strength of our study was that it was conducted as a nationwide survey.
Cancer survivors with low perceived social support showed a higher continued smoking ratio after cancer diagnosis, even after controlling for other variables. According to the hierarchical analysis results (Table 3) , perceived social support significantly increased the model fit. Therefore, perceived social support was an independent factor associated with continued smoking in cancer survivors.
To explain the relationship between social support and smoking, two models have been proposed: the 'main effect' and 'stress-buffering' models (43) . The main effect model assumes that feeling supported has a direct effect on 
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Perceived social support and smoking in cancer survivors smoking cessation, regardless of experienced stress. On the other hand, the stress-buffering model asserts that highly stressed individuals adjust better when they receive social support. Because social support protects individuals from the harmful effects of stress by enhancing self-esteem and enabling them to talk about their problems, smoking cessation is encouraged by the effect of social support. In our study, perceived social support had an independent, positive effect on smoking cessation. This result supports the main effect model as a major explanation of how perceived social support helps smoking cessation in cancer survivors. We could not confirm or deny the stress-buffering model in cancer survivors, as our study did not measure the stress of cancer survivors. However, we speculate that the stressbuffering model is also relevant to cancer survivors, as high perceived social support may reduce or buffer the negative psychological impact of the diagnosis and treatment of these patients (43) . More sophisticated studies are needed to explore the stress-buffering effect of perceived social support.
Consistent with studies in the general population (44), perceived social support was predictive of non-smoking status at follow-up, suggesting that perceived social support may be an important component to be considered in intervention strategies that encourage social support. Although the role of social support is acknowledged in intervention programs for 
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Perceived social support and smoking in cancer survivors When we further examined our results using the subscales of the DUKE-UNC FSSQ, the total score of affective support was significantly lower in the continued smoker group, but that of confidant support was not. Within the DUKE-UNC FSSQ items, an affective support is linked to emotional perception and satisfaction regarding the support provided. Our results suggest that individual emotional perception and satisfaction of support may have stronger effects on smoking cessation than confidant support. In the previous Hanson's study (46) , among the various types of social support, only the availability of emotional support was independently associated with smoking cessation in the general population. For smoking cessation intervention, an affective support should be considered as an important component.
Marital status has been thought to be an important predictor of smoking cessation (11) . The existence of a spouse is an important source of structural and integrated social support. However, we did not find a significant association between marital status and continued smoking; any correlation disappeared after adjusting for perceived social support and other variables. This result suggests that the beneficial effect of marital status on smoking behavior is at least partly explained by perceived social support, as prior studies did not include perceived social support in their models.
In addition to perceived social support, alcohol consumption was strongly associated with continued smoking. It is known that smokers with a history of alcohol misuse are more difficult to quit cigarette smoking (47) and previous studies (14, 48) suggested similarly in cancer survivors. Thus, effective smoking cessation programs for cancer survivors should address both smoking and alcohol consumption.
Consistent with previous studies (3, 13, 14) , our study showed that cancer survivors with early-stage cancer were more likely to continue smoking. It is known that experiencing physical barriers to smoking due to treatment, such as extensive surgery, chemotherapy and radiotherapy, is predictive of smoking cessation (13, 14, 19) . Disability and functional impairments due to cancer invasion and treatment directly interfere with continued smoking.
Lung cancer survivors showed higher smoking cessation rates when compared with those who had other types of cancer and this is consistent with a previous study (49) . Low awareness of the adverse health risks of continued smoking were related to continued smoking in cancer survivors (13) . The relationship between smoking and lung cancer is well known generally. Furthermore, lung cancer survivors experience a particular stigma and even feel unjustly blamed for their illness because of the well-known, strong association between smoking and lung cancer (5). They feel greater needs to quit smoking and are more ready to cease than other cancer survivors.
Our study has some limitations. First, the cross-sectional nature of our study precluded the determination of a causal relationship between continued smoking and perceived social support. For example, disapproving spouses may be less supportive if a partner continues to smoke compared with if they quit. Secondly, our questionnaire lacked some covariates that may have been associated with continued smoking, such as nicotine dependency level (12) , number of smokers amongst family members/friends (3) and intention to quit (6) . However, those variables are subject to recall bias and might not be suitable for this type of retrospective study. Thirdly, perceived social support was measured only once at the survey period and, thus, was unable to reflect possible changes over time after cancer diagnosis. However, perceived social support is known to remain quite stable over time, and it is likely that perceived social support before and after cancer diagnosis was consistent (50) . Prospective studies are warranted to confirm the association between perceived social support and continued smoking found in our study.
In conclusion, cancer diagnosis and treatment provide 'teachable moments' to cancer patients, and most smokers attempt to cease smoking when faced with a cancer diagnosis (6) . Interventions to increase the perceived social support, such as group therapy or encouragement by clinicians, were recommended in general population (19, 21, 24, 26) . A multidimensional approach and tailored intervention for cancer survivors who smoke may be also important, although this has not been examined specifically. While pharmacological and behavioral therapies remain mainstays of the smoking cessation support program for cancer survivors, our study suggests that perceived social support may be also an important factor for the cessation and maintenance of smoking cessation in this population. The topic of perceived social support with respect to the smoking behavior of cancer survivors requires further exploration and should be considered in intervention programs for cancer survivors.
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